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Specification 

1. Title of the Invention 

Treated timber 

2. Claims: 

(1) Treated timber formed by filtering nonflammable inorganic 
compounds into the gap sections of cells, wherein 40 weight % or 
more of said nonflammable inorganic compounds is used relative 
to the absolute dry weight of said timber. 

(2) The treated timber according to claim 1, wherein the 
dissolubility in water of said nonflammable inorganic compounds 
is 1.0 or less. 

3. Detailed Explanation of the Invention 
(Field of the Invention) 

The present invention relates to treated timber having low 
flanrmability. 

(Background of the Invention) 

As nonfla m mable or low flammable materials, the following 
are well known: wood wool cement board, calcium silicate board, 
and cement board. These materials are formed by mixing wood 
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fiber or pulp as a filler with cement as a nonflammable material. 
Although they are nonflammable, their flexural strength, which 
is important for fixtures, is inferior to timber. To make timber low 
flammable while mamtaining its flexural strength, one or more 
of the following water soluble inorganic salts may be filtered into 
timber: diammonium phosphate, monoammonium phosphate, 
potassium carbonate, sodium carbonate, calcium chloride, 
magnesium chloride, and zinc chloride. Here, non-flamrnabikty 
means self extinguishing, that is, timer cracks but neither ignites 
nor burns. 

There are some problems in this method, however. 
Dia mm onium phosphate and monoammonium phosphate, for 
instance, decompose at low temperatures. This tendency is 
especially strong in aqueous solution. They are therefore not 
suitable for high-temperature processing used for manufacturing 
fireproof materials. Furthermore, these phosphates are 
nutritional sources for wood-rotting fungi An increased amount 
of those phosphates causes low prevention against putrefaction. 
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Potassium carbonate and sodium carbonate absorb carbon 
dioxide in the air after processing to form dicarbonates; therefore 
those carbonates are inferior in terms of time-dependent stability. 
Calcium chloride and magnesium chloride are highly absorbent, 
so much so that those chlorides accelerate the corrosion of metals 
and the propagation of wood-rotting fungi, thereby deteriorating 
the quality of timber. Zinc chloride is also highly absorbent. 
Although a mixture of those chemicals can compensate for 
weaknesses each other, it may be poor at water-resistance since 
those chemicals are water-soluble. Such a mixture is therefore 
not suitable for exterior materials. In other words, it can be used 
only in limited ways. Although it is possible to use organic 
chemicals mcluding organic salts, there are also some problems 
in handling solvents, however. 
(Purpose of the Invention) 

Under the circumstances, the present invention provides 
treated timber characterized by low flammability while 
maintaining ftexural strength unique to timber. 
(Disclosure of the Invention) 

The inventors of the present invention looked into various 
3 

Nonflammable inorganic compounds are as follows: calcium 
compounds such as calcium carbonate, calcium hydroxide, 
calcium phosphate, calcium monohydrogen phosphate, calcium 
sulfate, and calcium silicate," magnesium compounds such as 
magnesium carbonate, basic magnesium carbonate, magnesium 
hydroxide, magnesium phosphate, ammonium magnesium 
phosphate, and magnesium silicate; aluminum compounds such 
as aluminum oxide, aluminum hydroxide, and aluminum 
silicate,' barium compounds such as barium carbonate, barium 
sulfate, and barium phosphate,' such iron compound as ferrous 
phosphate; lead compounds such as lead carbonate, basic lead 
carbonate, lead hydroxide, lead phosphate, and lead 0) sulfate; 
zinc compounds such as zinc carbonate, zinc oxide, zinc 
hydroxide, and zinc sulfide,' and such silicate compounds as silica. 
They are white in color or colorless, so that the color of timber 
remains intact, and solubility in water thereof is 1.0 or less. 

We may also add inorganic compounds traditionally well 
known as fire preventive agents (as minor ingredients,) as 
follows: ammonium compounds such as ammonium diphosphate, 
ammonium monophosphate, ammonium sulfate, ammonium 
chloride, and ammonium borate,' potassium compounds such as 
5 -14- 



aspects to realize the above-said purpose. They dispersed 
water-insoluble inorganic compounds into the gap sections of 
timber cells and found out that low flammability was attainable 
when the amount of dispersed compounds went beyond a fixed 
amount. This is the way they came up with the present 
invention. 

Accordingly, the present invention relates to treated timber 
made by filtering nonflammable inorganic compounds into the 
gap sections of cells, where 40 weight % or more of said 
nonflammable inorganic compounds is used relative to the 
absolute dry weight of timber. 

Refer to the detailed explanation of the present invention 
below. 

The treated timber according to the present invention 
contains, relative to 100 absolute dry weight of timber, 40 
weight % or more of nonflammable inorganic compounds which 
solubility in water is 1.0 or less dispersed in the ceEular texture 
of timber. Hit is less than 40 weight %, low flammability is not 
attainable. Theoretically, about 400 g of inorganic compounds can 
be dispersed in lOOg of timber with specific gravity 0.4. 
4 

potassium carbonate and potassium phosphate; sodium 
compounds such as sodium carbonate, sodium borate, and 
sodium silicate,' calcium chloride,' magnesium chloride,' 
aluminum compounds such as aluminum chloride, al umin um 
sulfate, and aluminum potassium sulfate,' and such boron 
compounds as boric acid. These minor ingredients are all 
water-soluble inorganic compounds, and their effects gradually 
decline in the long term. Accordingly, those compounds are too 
problematic to be used as major substances. It is also possible to 
add, as minor ingredients, antiseptics, insecticides, and anti-ant 
agents comprised of other organic and inorganic compounds. 

To filter nonflammable inorganic compounds into the cellular 
texture of timber, two methods are well known as follows: 

(1) A method of dispersing water-insoluble inorganic compounds 
by immersing timber in an aqueous solution of water-soluble 
inorganic compounds first and then adding some compounds 
that react with the abovementioned inorganic compounds to 
form water-insoluble inorganic compounds," and 

(2) A method of filtering a sol of water-insoluble inorganic 
compounds into timber, which is dried later. 
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Any other methods may be used as far as treated timber is 
attainable that satisfies the forgoing conditions. 

Any timber can be used regardless of type and size. If timber 
is big, it may only take a longer processing time. 

Table 1 shows some working examples of the present 
invention. 
(Blank Below) 





Timber 


Main Ingredient 


Minor Ingredient 






(Weight Ratio) 


(Weight Ratio) 


(Weight Ratio) 


flammabihty 




Cedar 1mm Veneer (100) 


Calcium Carbonate (82) 




O 




Cedar 1mm Veneer (100) 


Calcium Carbonate (44) 


Calcium chloride (12) 


o 




Cedar 1mm Veneer (100) 


Calcium Carbonate (38) 


Sodium Carbonate (19) 


o 




Japanese Cypress 1mm Veneer (100) 


Calcium Silicate (120) 




o 




Japanese Cypress 1mm Veneer (100) 


Calcium Silicate (62) 


Calcium chloride (21) 


o 


I 


Japanese Cypress 1mm Veneer (100) 


Calcium Silicate (68) 


Sodium Silicate (42) 


o 




Pine 1mm Veneer (100) 


Magnesium carbonate (91) 




o 




Pine 1mm Veneer (100) 


Magnesium carbonate (40) 


Magnesium chloride (21) 


o 




Pine 1mm Veneer (100) 


Magnesium carbonate (38) 


Potassium carbonate (36) 


o 
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All of the treated timber in the working examples, as shown 
in table 1, excels at low flammabihty. We conducted low 
flammabiHty tests according to a method described in JIS A 1321. 
The treated timber of the present invention showed 10-fold 
flexural strength (about 1000kg/cm 2 ) as compared with that of 
general inorganic type boards (about 100kg/cm 2 ). 
(Effects of the Invention) 

Because of the aforementioned composition, the treated 
timber according to the present invention is low in flammabihty 
and excels at flexural strength. 

Agent: Takehiko Matsumoto, Patent Attorney 
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